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GHILQHG E\ WKH HIILFLHQW PHWKRGV WKDW FDQ SURFHVV D
GHFRPSRVHG REMHFW IURP WKH &$' GDWDEDVH DQG
UHFRQVWUXFW WKHHQWLWLHVIRUGRZQVWUHDPDSSOLFDWLRQV>@





































© 2014 Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the International Scientifi c Committee of the “International Conference on Manufacture 
of Lightweight Components – ManuLight 2014”





 7KHPHWKRGRORJ\DGRSWHG LQ WKHSDSHU LQWHQGV
WREULGJHWKHLQIRUPDWLRQJDSEHWZHHQ&RPSXWHU$LGHG
'HVLJQ &$' DQG &RPSXWHU $LGHG 0DQXIDFWXULQJ
&$0 XVLQJ REMHFW RULHQWHG WHFKQLTXH 7KH ' VROLG
PRGHO  FUHDWHG XVLQJ&$7,$97KH JHRPHWULFDO DQG
WRSRORJLFDO LQIRUPDWLRQRI WKHPRGHO UHSUHVHQWHG LQ WKH
IRUP RI 67(3 $3  ILOH 7KH 67(3 GDWD  WKHQ
FRQYHUWHG LQWR %UHS GDWD VWUXFWXUH XVLQJ &




7KH GHYHORSHG DOJRULWKPV FRGHG XVLQJ & XVHG WR
UHFRJQL]H DQG JURXS IHDWXUH IDFHV DQG ILQG RXW WKHLU
JHRPHWULF SURSHUWLHV DORQJ ZLWK WKHLU GLPHQVLRQV $
VHSDUDWHGLPHQVLRQDO DOJRULWKPGHYHORSHG WRREWDLQ WKH
GLPHQVLRQV RI LQWHUVHFWLQJ IHDWXUHV 7KH UXOH EDVHG
GHVLJQHG WR UHFRJQL]H VLPSOH RU LQWHUVHFWLQJ IHDWXUHV
EDVHG RQ JHRPHWULF UHDVRQLQJ 7KH PHWKRGRORJ\
SUHVHQWHGLQWKHIRUPRIIORZFKDUWLQ)LJ
2.1 Part Geometric Database 
7KH SDUW JHRPHWULF GDWDEDVH LV FUHDWHG E\ DQDO\]LQJ
WKHJHRPHWULFLQIRUPDWLRQDYDLODEOHLQWKH67(3$3
ILOH XVLQJ %UHS 7HFKQLTXH 7KH %5HS FRQVLVWV RI D
WRSRORJLFDO GHVFULSWLRQ RI WKH VROLG PRGHO ,Q WKLV
VFKHPHERXQGDULHVRIFRPSRQHQWDUHUHSUHVHQWHGLQWKH
IRUP RI VKHOO 7KH VKHOO DFWXDOO\ D XQLRQ RI IDFHV WKDW
KDYH VSHFLILF ERXQGDULHV FDOOHG ORRSV 7KH ORRSV DUH
IRUPHG E\ WKH OLQHV FDOOHG HGJH FXUYHV (DFK HGJH RU
FXUYH LV UHSUHVHQWHG E\ LWV YHUWLFHV %\ XVLQJ WKLV
LQIRUPDWLRQ HYHU\ IDFH LQ%UHS VROLG LV GHILQHGE\ LWV


































2.2 Feature Library 

 ,Q WKLV SDSHU WKHPDFKLQLQJ IHDWXUHV DUH FODVVLILHG
DVVLPSOHDQG LQWHUVHFWLQJ IHDWXUHV7KHVLPSOH IHDWXUHV
UHFRJQL]HG DV VLQJOH HQWLW\ ZKHUHDV WKH LQWHUVHFWLQJ
IHDWXUHV DUH KDUG WR UHFRJQL]H DV VLQJOH HQWLW\ 7KH
IHDWXUH LQWHUDFWLRQ GHILQHG >@ DV DQ LQWHUVHFWLRQ RI
IHDWXUHERXQGDULHVZLWKWKRVHRIRWKHUIHDWXUHVVXFKWKDW
HLWKHU WKH VKDSHRI WKH VHPDQWLFVRI D IHDWXUH LV DOWHUHG
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IURP WKH VWDQGDUG RU JHQHULF GHILQLWLRQ 2QFH IHDWXUH
LQWHUDFWLRQ KDSSHQV WKH SDWWHUQ RI IHDWXUHV LV FKDQJHG
DQG WKH RULJLQDO WRSRORJ\ RU SDWWHUQ LQIRUPDWLRQ IRU DQ

















2.3 Feature Faces Extraction Algorithm 

$IWHU DQDO\]LQJ WKH JHRPHWULF LQIRUPDWLRQ D VLPSOH
DOJRULWKP LVGHYHORSHG WR H[WUDFW DQGJURXS WKH IHDWXUH





 7KH SDUDOOHOLVP DQG SHUSHQGLFXODULW\ SURSHUW\
EHWZHHQ WKH IDFHV ZHUH HVWDEOLVKHG E\ FRPSDULQJ WKH
QRUPDOYHFWRUVRIWKHWZRVHOHFWHGIDFHV,IWKHVHYHFWRUV




2.3.1 Stepped Slot Feature (Extraction Procedure) 
 ([WUDFWWKHDEVROXWHPLQDQGPD[[\DQG]YDOXHRI

















 ([WUDFW DQGJURXS WKH IHDWXUH IDFHVZLWK UHVSHFW WR
WKH FRPPRQHGJH VXFK WKDW LI)DFHKDVFRPPRQ
HGJHZLWK)DFHDQG)DFHKDVFRPPRQHGJHZLWK
)DFHWKHQ)DFHV	VKRXOGEHJURXSHG
 $IWHU DSSO\LQJ WKH H[WUDFWLRQ DQG JHRPHWULF
DOJRULWKPVWKHIHDWXUHIDFHVZHUHH[WUDFWHGDQGJURXSHG
DORQJ ZLWK WKHLU SDUDOOHOLVP DQG SHUSHQGLFXODULW\
SURSHUWLHV DV GHSLFWHG LQ 7DEOH  IRU VLPSOH DQG













3ODQH )DFHV   	 
H[WUDFWHGDQGJURXSHGE\
FRPPRQHGJHV












)DFH LV SHUSHQGLFXODU WR DOO RWKHU
IDFHV
6ORW 7KURXJK LV FRQQHFWHG WR 6ORW
7KURXJK DQG 6ORW 7KURXJK E\ WKH
FRPPRQHGJHVDQGUHVSHFWLYHO\
6ORW 7KURXJK LV FRQQHFWHG WR 6ORW
7KURXJK DQG 6ORW 7KURXJK E\ WKH
FRPPRQHGJHVDQGUHVSHFWLYHO\
)DFHV  DUH SHUSHQGLFXODU WR )DFHV





















 /HQJWKV ZLGWKV DQG KHLJKWV ZHUH FDOFXODWHG IURP
WKHVH IDFHV /HQJWKV ZHUH FDOFXODWHG IURP FRPPRQ
HGJHV DQG ZLGWKV IURP QRQFRPPRQ HGJHV +HLJKWV
ZHUH FDOFXODWHG IURP GLIIHUHQFH EHWZHHQ WKH FRQVWDQW
FRRUGLQDWH YDOXH LQ WKHVH IDFHV DQG PD[LPXP RU
PLQLPXPYDOXHZKLFKHYHU IRXQG LQ RWKHU JURXS LQ WKH
















IDFH/HQJWKVZHUH FDOFXODWHG IURPFRPPRQHGJHV DQG
ZLGWKVIURPQRQFRPPRQHGJHV+HLJKWZDVFDOFXODWHG
IURP  GLIIHUHQFH EHWZHHQ WKH FRQVWDQW FRRUGLQDWHYDOXH
LQWKLVIDFHDQGPD[LPXPRUPLQLPXPYDOXHZKLFKHYHU
IRXQG LQ RWKHU FRQQHFWHG IHDWXUH IDFHV LQ WKH VDPH










2.4 Feature Recognition 
 7KHORJLFDOUXOHVZHUHIRUPXODWHGEDVHGRQWKH




























 7KH SURSRVHG PHWKRGRORJ\ ZDV WHVWHG ZLWK D
FDVHVWXG\7KH'VROLGPRGHOZDVFUHDWHGLQ&$7,$
9 LV VKRZQ LQ )LJ  7KH SDUW FRQWDLQV PDFKLQLQJ
IHDWXUHV7KHUHZHUHIDFHVH[WUDFWHGLQSDUWJHRPHWULF
GDWDEDVH DQG RXW RI WKHVH  IHDWXUH IDFHV ZHUH
UHFRJQL]HGDQGJURXSHG7KHJHRPHWULFLQIRUPDWLRQZDV
H[WUDFWHGIURP67(3$3ILOHDQGPDFKLQLQJIHDWXUHV
ZHUH VXFFHVVIXOO\ UHFRJQL]HG DQG JURXSHG DORQJ ZLWK
WKHLU LGV IHDWXUH IDFHV DQG GLPHQVLRQV XVLQJ REMHFW
























































































                 7KHPHWKRGRORJ\SUHVHQWHG LQ WKHSDSHUZDV
VXFFHVVIXOO\ YDOLGDWHG ZLWK D FDVH VWXG\ $W ILUVW WKH





WKH IDFHV ZHUH DOVR HVWDEOLVKHG 7KH GLPHQVLRQV RI
VLPSOH IHDWXUHV ZHUH H[WUDFWHG IURP WKH HGJH ORRSV
FKDQJLQJ FRRUGLQDWHV RI HGJHV RI IHDWXUH IDFHV $
VHSDUDWH GLPHQVLRQDO DOJRULWKP GHVLJQHG WR FDODFXODWH
WKHGLPHQVLRQVRILQWHUVHFWLQJIHDWXUHV7KHORJLFDOUXOHV
ZHUHWKHQH[HFXWHGWRUHFRJQL]HWKHIHDWXUHQDPH(DFK
IHDWXUH KDV EHHQ JLYHQ D XQLTXH IHDWXUH LG  7KH
DSSOLFDWLRQEXLOWLQYLVXDO&7KHORZHUOHYHOHQWLWLHV
VXFKDVYHUWLFHVDQGHGJHVZHUH VXFFHVVIXOO\FRQQHFWHG
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